AMENDMENTS TO THE CLAIMS 

1. (Currently amended) A compound represented by formula (1): 




wherein 

R 1 represents a hydrogen atom or a protective group of hydroxyl, 

R represents a hydrogen atom, a protective group of carboxyl, or an anion in a 
carboxylate anion, wherein the anion in the carboxvlate anion is in the form of a salt, 

Z 1 and Z 2 together represent an oxygen atom or a protective group of carbonyl, or 

one of Z and Z represents a hydrogen atom and the other represents hydroxyl or 
protected hydroxyl, 

Y represents an oxygen atom or group P(R 3 )3, 

wherein R s, which may be the same or different, represent 

CI -6 alkyl optionally substituted by a halogen atom, or 

aryl optionally substituted by a halogen atom or CI -6 alkyl in which the alkyl group 
may be substituted by a halogen atom. 

2. (Original) The compound according to claim 1, wherein Y represents an oxygen atom. 

3. (Original) The compound according to claim 1, wherein Y represents group P(R 3 )3. 

4. (Original) The compound according to claim 3, wherein R represents phenyl. 
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5. (Previously Presented) The compound according to claim 1, wherein R 1 is selected 
from the group consisting of a hydrogen atom, t-butyldimethylsilyl, trimethylsilyl, and 
triethylsilyl. 

6. (Previously Presented) The compound according to claim 1, wherein R 2 is selected 
from the group consisting of a hydrogen atom, an anion in carboxylate anion, 
4-nitrobenzyl, 4-methoxybenzyl, diphenylmethyl, allyl, and, t-butyldimethylsilyl. 

7. (Previously Presented) The compound according to claim 1, wherein Z and Z 
together represent a group selected from the group consisting of an oxygen atom, 
dimethoxy, diethoxy, and dimethylhydrazone, or 

1 2 

one of Z and Z represents a hydrogen atom and the other represents hydroxyl, or 
represents hydroxyl protected by a group selected from the group consisting of 
t-butyldimethylsilyl, trimethylsilyl, and triethylsilyl. 

8. (Original) A process for producing a compound represented by formula (1) according 
to claim 1 wherein Y represents group P(R )3, said process comprising the step of 

reacting a reaction mixture, prepared by treating a compound of formula (4') with 
a Grignard reagent, with a compound of formula (5): 




wherein 

11 12 

Z and Z together represent an oxygen atom or a protective group of carbonyl, or 

11 12 

one of Z and Z represents a hydrogen atom and the other represents protected 
hydroxyl, and 

X represents a halogen atom; and 
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wherein 

R 11 represents a protective group of hydroxyl, 
R 2 and R 3 are as defined in formula (1), and 
R 4 represents 

optionally substituted CI -6 alkyl, or 

aryl optionally substituted by a group selected from the group consisting of a 
halogen atom, optionally substituted CI -6 alkyl, optionally substituted CI -6 alkoxy, and 
-NR 5 R 6 , 

wherein R 5 and R 6 , which may be the same or different, represent CI -6 alkyl, or R 5 
and R together represent -(CH2) n - wherein n is an integer of 2 to 6. 



9. (Original) The process according to claim 8, wherein Y in formula (1) represents 
group P(C 6 H 5 )3. 



10. (Previously Presented) The process according to claim 8, wherein said treatment 
with the Grignard reagent is carried out using an alkylmagnesium bromide as the Grignard 
reagent in a solvent selected from the group consisting of methylene chloride, ether, 
tetrahydrofuran, dioxane, benzene, and toluene. 



11. (Original) The process according to claim 8, which further comprises preparing the 
compound of formula (4') by steps (c) and (d): 

(c) formylating a compound of formula (14) with a Vilsmeyer complex to give a 
compound of formula (18): 
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N 




(14) 



wherein X represents a halogen atom, and 




(18) 



CHO 



wherein X represents a halogen atom, and 
(d) reacting the compound of formula (18) with a 3-metallopyridine of formula (19) to 
give a compound of formula (4') in which one of Z 11 and Z 12 represents a hydrogen atom 
and the other represents hydroxyl, and either protecting hydroxyl in this compound, or 
oxidizing hydroxyl in this compound and protecting carbonyl in the resultant compound, 
to give the compound of formula (4'): 




(19) 



wherein M represents lithium, MgBr, or MgL 



12. (Original) The process according to claim 11, which further comprises preparing 
the compound of formula (14) by steps (a) and (b): 

(a) reacting a compound of formula (15) with a halogenating agent to give a compound of 
formula (16) and formylating the amino group optionally after removing the protective 
group, to give a compound of formula (17): 

/NHR 8 (15) 
N 

*k .NHR 8 (16) 
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^.NHCHO (17) 
wherein 

R 8 represents a hydrogen atom, or a protective group of amino and 

X represents a halogen atom, and 
(b) reacting the compound of formula (17) with a dehydrating agent for cyclization to give 
a compound of formula (14). 

13. (Original) A process for producing a compound represented by formula (1) 
according to claim 1 wherein Y represents an oxygen atom, said process comprising the 
step of 

reacting a compound of formula (8) with a compound of formula (9) in the 
presence of a base: 




L 2 COCOOR 2 (9) 

wherein 

R 7 represents a hydrogen atom, or a protective group of amino, 
R\R 2 , Z 1 and Z 2 are as defined in formula (1), and 
L 2 represents a leaving group. 

14. (Original) The process according to claim 13, which further comprises preparing 
the compound of formula (8) by step (f): 

(f) reacting a compound, prepared by treating a compound of formula (6') with an alkali 
metal base, or a base and a monovalent to tetravalent metal compound, with a compound 
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of formula (7), and optionally removing a protective group and/or introducing a protective 
group and/or conducting oxidization to give a compound of formula (8): 




wherein 

Z 11 and Z 12 together represent an oxygen atom, or a protective group of carbonyl, or 
one of Z 11 and Z 12 represents a hydrogen atom and the other represents protected 
hydroxyl; and 




wherein 

R 11 represents a protective group of hydroxyl, 

R 7 represents a hydrogen atom or a protective group of amino, and 

L 1 represents a leaving group. 

15. (Original) The process according to claim 14, which further comprises preparing a 
compound of formula (6') by steps (c), (d) and (e): 

(c) formylating a compound of formula (14) with a Vilsmeyer complex to give a 
compound of formula (18): 
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wherein X represents a halogen atom, 
(d) reacting the compound of formula (18) with a 3-metallopyridine of formula (19) to 
give a compound of formula (4') wherein one of Z 11 and Z 12 represents a hydrogen atom 
and the other represents hydroxyl, and either protecting hydroxyl in this compound, or 
oxidizing hydroxyl in this compound and protecting carbonyl in the resultant compound, 
to give a compound of formula (4'): 



wherein M represents lithium, MgBr, or Mgl, and 
(e) reacting a compound, prepared by treating the compound of formula (4') with a 
Grignard reagent, with a propionic acid derivative to give a compound of formula (6'). 

16. (Original) The process according to claim 15, wherein 

said Grignard reagent is selected from the group consisting of alkylmagnesium 
chlorides, alkylmagnesium bromides, alkylmagnesium iodides, and arylmagnesium 
bromides, and 

said propionic acid derivative is selected from the group consisting of 
N-methyl-N-methoxypropionamide, propionic anhydride, propionyl chloride, and 
propionic acid (pyridin-2-ylthio) ester. 

17. (Previously Presented) The process according to claim 15, which further comprises 
preparing a compound of formula (14) by steps (a) and (b): 

(a) reacting a compound of formula (15) with a halogenating agent to give a compound of 
formula (16) which, optionally after the removal of a protective group, undergoes 
formylation of amino to give a compound of formula (17): 




M 



(19) 




(15) 
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A^NHR 8 (16) 




NHCHO (17) 



wherein 



R represents a hydrogen atom, or a protective group of amino, and 

X represents a halogen atom, and 
(b) reacting the compound of formula (17) with a dehydrating agent for cyclization to give 
a compound of formula (14). 

18. (Original) A process for producing a compound represented by formula (1) 

•I 

according to claim 1 wherein Y represents group P(R )3, said process comprising the steps 



halogening hydroxyl in a compound of formula (11), prepared by reacting a 
compound of formula (8) with a compound of formula (10) or its reactive equivalent, with 
a halogenating agent, and reacting the resultant compound with a compound of formula 



of 



(13): 




HC(=0)-COOR 2 



(10) 




COOR 2 



(11) 



P(R J ) 3 



(13) 
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wherein 

R 11 represents a protective group of hydroxyl, 
R 1 , R 2 , and R 3 are as defined in formula (1), 
R 7 represents a hydrogen atom, 

Z 1 and Z 2 together represent an oxygen atom, or a protective group of carbonyl, or, 
one of Z and Z represents a hydrogen atom and the other represents hydroxyl or 
protected hydroxyl, 

Z 11 and Z 12 together represent an oxygen atom, or a protective group of carbonyl, or 

1112 

one of Z and Z represents a hydrogen atom and the other represents protected 
hydroxyl. 

19. (Original) The process according to claim 18, wherein Y in formula (1) represents 
group P(C 6 H 5 ) 3 . 



20. (Original) The process according to claim 18, which further comprises preparing a 
compound of formula (8) by step (f): 

(f) reacting a compound, prepared by treating a compound of formula (6') with an alkali 
metal base, or a base and a monovalent to tetravalent metal compound, with a compound 
of formula (7), and optionally removing a protective group and/or introducing a protective 
group and/or conducting oxidization to give a compound of formula (8): 




wherein 

11 12 

Z and Z together represent an oxygen atom, or a protective group of carbonyl, or 

11 12 

one of Z and Z represents a hydrogen atom and the other represents protected 
hydroxyl; 
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R 11 represents a protective group of hydroxyl, 

R 7 represents a hydrogen atom, or a protective group of amino, and 

L 1 represents a leaving group. 

21 . (Currently Amended) A process for producing a compound represented by formula 
(2)[[,]] said proc e ss comprising the st e ps of; 

tr e ating a compound of formula (1) according to claim 1 und e r condition, which can 
form a carbap e n e m ring [[,]] to form a carbap e nem ring through a ring closing r e action and 
optionally conducting th e r e moval of a prot e ctiv e group and/or oxidation: 




wherein 

R 1 represents a hydrogen atom, or represents a protective group of hydro xyl, 
R represents a hydrogen atom, a protective group of carboxyl, or an anion in a 

carboxylate anion, wherein the anion in the carboxylate anion is in the form of a salt, 

Z 1 and Z 2 together represent an oxygen atom, or a protective group of carbonyl, or 
one of Z 1 and Z 2 represents a hydrogen atom and the other represents hydroxyl or 

protected hydroxy^ 

said process comprising the steps of: 

treating a compound of formula (1) according to claim 1 under conditions which 

can form a carbapenem ring, to form a carbapenem ring through a ring-closing reaction, 
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optionally conducting the removal of a protective group, and 

1 2 

when one of Z and Z represent a hydrogen atom and the other represents hydroxy!, 
optionally performing an oxidation reaction to form a compound of formula (2) wherein 
Z and Z together represent an oxygen atom. 

22. (Original) The process according to claim 21, wherein Y in formula (1) represents 
an oxygen atom. 

23. (Original) The process according to claim 22, wherein the treatment for forming the 
carbapenem ring is carried out by reacting the compound of formula (1) with a compound 
of formula (21): 

P(R 9 ) 3 (21) 
wherein 

R 9 s 5 which may be the same or different, represent CI -6 alkyl or CI -6 alkoxy. 

24. (Original) The process according to claim 23, wherein the compound of formula 
(21) is diethyl methylphosphonite. 

25. (Original) The process according to claim 21, wherein Y in formula (1) is group 
P(C 6 H 5 ) 3 . 

26. (Original) The process according to claim 25, wherein the treatment for forming the 
carbapenem ring is carried out by eliminating 0=P(R ) 3 from the compound of formula 

(!)• 

27. (Currently Amended) A process for producing a compound represented by formula 
(A), comprising th e st e p oft 

pr e paring th e compound of formula (2) from th e compound of formula (1) by a 
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proc e ss according to claim 21: 




said process comprising the steps of: 

preparing the compound of formula (2) from the compound of formula (1) by a 
process according to claim 21; 

reacting the compound of formula (2) with a compound of formula (iv) to give a 
compound of formula (3): 



L CH7CONH9 (iv) 




wherein 

L 3 represents a leaving group, 

R l represents a hydrogen atom, or represents a protective group of hydroxy!, and 
R represents a hydrogen atom, a protective group of carboxyl, or an anion in a 

carboxylate anion; and 

removing the protective group in the compound of formula (3) by a deprotection 

reaction to give the compound of formula (A). 

28 to 29. (Cancelled) 



30. (Previously Presented) The process according to claim 27, which further comprises 
the step of preparing the compound of formula (1) by 
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reacting a reaction mixture, prepared by treating a compound of formula (4 5 ) with 
a Grignard reagent, with a compound of formula (5): 




X^ S Z 11 Z 1Z (4 ) 

wherein in formula (4') 

Z n and Z 12 together represent an oxygen atom or a protective group of carbonyl, or 
one of Z 11 and Z 12 represents a hydrogen atom and the other represents protected 
hydroxyl, and 

X represents a halogen atom; and 




f =P(R >3 (5) 

COOR 2 

wherein in formula (5) 

R 11 represents a protective group of hydroxyl, 
R' and R J are as defined in formula (1), and 
R 4 represents 

optionally substituted CI -6 alkyl, or 

aryl optionally substituted by a group selected from the group consisting of a 
halogen atom, optionally substituted CI -6 alkyl, optionally substituted CI -6 alkoxy, and 
-NR 5 R 6 , 

wherein R 5 and R 6 , which may be the same or different, represent CI -6 alkyl, or R 5 
and R 6 together represent -(CH 2 ) n - wherein n is an integer of 2 to 6. 



31 to 37. (Cancelled) 
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38. (New) The compound according to claim 1, wherein the compound is one selected 
from the group consisting of: 

(3 S ,4R)- 1 -allyloxyoxalyl-3 -[(1R)-1 -(tert-butyldimethy lsily loxy)ethy 1] -4- [( 1 R)- 1 - 
methyl-2-[7-(pyridin-3-yl)carbonyl imidazo[5,l-b]thiazol-2-yl]-2-oxoethyl]azetidin-2-one; 

(3 S ,4R)- 1 -ally loxyoxalyl-3 -[( 1 R)- 1 -hydroxyethyl)-4- [( 1 R)- 1 -methyl-2-[7-(pyridin-3- 
yl)carbonylimidazo[5 ? l-b]thiazol-2-yl]-2-oxoethyl]azetidin-2-one; 

(3 S ,4R)-3 - [( 1 R)- 1 -(t-buty ldimethy lsily loxy)ethyl] -4- { ( 1 R)- 1 -methyl-2-[7-(pyridin-3- 
yl)carbonylimidazo[5 ,l-b]thiazol-2-yl]-2-oxoethyl}-l-[4-nitrobenzyloxycarbonyl(triphenyl 
phosphoranylidene)methyl]azetidin-2-one; 

(3S ? 4R)-3-[(lR)-l-hydroxyethyl]-4-{(lR)-l-methyl-2-[7-(pyridin-3- 
yl)carbonylimidazo[5 ? l-b]thiazol-2-yl]-2-oxoethyl}-l-[4-nitrobenzyl- 
oxycarbonyl(triphenylphosphoranylidene) methyl]azetidin-2-one; 

(3 S ,4R)- 1 -[allyloxycarbonyl(triphenylphosphoranylidene)methyl] -3- [( 1 R)- 1 -(t- 
buty ldimethy lsilyloxy)ethy 1] -4- { ( 1 R)- 1 -methyl-2- [7-(pyridin-3 - 
yl)triethylsilyloxymethylimidazo[5,l-b] thiazol-2-yl]-2-oxoethyl}azetidin-2-one; 

(3S,4R)-l-[allyloxycarbonyl(triphenylphosphoranylidene)methyl]-3-[(lR)-l-(t- 
butyldimethylsilyloxy)ethyl]-4-{(lR)-l-methyl-2-[7-dimethoxy-(pyridin-3- 
yl)methylimidazo[5,l-b] thiazol-2-yl]-2-oxoethyl}azetidin-2-one; 

(3S 5 4R)-l-[allyloxycarbonyl(triphenylphosphoranylidene)methyl]-3"[(lR)-l- 
hydroxyethyl]-4-{(lR)-l-methyl-2-[7-(pyridin-3-yl)carbonyl-imidazo[5 ,l-b]thiazol-2-yl]-2- 
oxoethyl} azetidin-2-one; 

(3S 5 4R)-l-[allyloxycarbonyl(triphenylphosphoranylidene)methyl]-3-[(lR)-l-(t- 
butyldimethylsilyloxy)ethyl]-4-[(lR)-l-methyl-2-[7-diethoxy-(pyridin-3- 
yl)methylimidazo[5,l-b] thiazol-2-yl]-2-oxoethyl]azetidin-2-one; 

(3S 5 4R)-l-[allyloxycarbonyl(triphenylphosphoranylidene)methyl]-3-[(lR)-l-(t- 
butyldimethylsilyloxy)ethyl]-4-[(lR)-l-methyl-2-[7-(pyridin-3- 
yl)dimethylhydrazonoylimidazo[5,l-b] thiazol-2-yl]-2-oxoethyl]azetidin-2-one; and 

(3S ? 4R)-3-[(lR)-l-(t-butyldimethylsilyloxy)ethyl]-4-{(lR)-l-methyl-2-[7- 
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dimethoxy(pyridin-3-yl)methylimidazo[5 J-b]thiazol-2-yl]-2-oxoethyl]-l-[4- 
nitrobenzyloxycarbonyl (triphenylphosphoranylidene)methyl]azetidin-2-one. 
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